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(54) QUINAZOLINEDIONE DERIVATIVES 



(71) We, HISAMITSU PHARMA- 
CEUTICAL COMPANY, INC., a Japanese 
company of 408, Tashiro, Tosu City, Saga 
Prefecture, Japan, do hereby declare the in- 

5 vention, for which we pray that a patent may 
be granted to ns, and the method by which it 
is to be pef formed, to be particularly described 
in and by the following statement : — 

The present invention relates to novel quin- 

10 azolinedionc derivatives and process for the 
production of the same, and, more particularly, 
to quinazolinedione derivatives and process 
far the production thereof expressed in the 
following general foTmuia: 



0 



15 




wherein Ri represents an alkyl, a substituted 
alkyl or an acyl radical j R2 and R, each repre- 
sent a hydrogen atom, a CFs group, a CI, Br, 
or F atom, or a methyl, methoxy or ethoxy 

20 iPadicah 

Conventionally, Aminopyrine, Zviefenamic 
acid, Fiufenamic acid and others were known 
as an anti-inflammatory and an analgesic, 
however, they pcBse^ed the disadvantage of 

25 causing gastroenteric trouble. We 'have found 



IP 



that these novel quinazolinedione derivatives 
have excellent anti-infiammatory action and 
analgesic action, as described later, without 
causing gastroenteric trouble. 

ThuSj one of the objects of the present in- 30 
vention is to provide the novel quinazoline- 
dione derivatives having the excellent anti- 
inflammatory action and analgesic action. 

Further, another object of the present in- 
vention is to provide the process for producing 35 
such novel quinazolinedione derivatives in 
hi^ yield and advantageously. 

According tO' the present invention, tihe 
aforesaid quinazolinedione derivatives are pro- 
duced by reacting a compotmd of formula: 40 

0 
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(wherein R2 and/or R^ represent the same as 
mentioned above) with an alkylating ct acylat- 
ing agent containing tlie group Ri, as defined 
above, e.g. a compound of formula RiX 45 
(wherein Ri is as defined above and X repre- 
sents a halogen atom, or with a compound of 
formula (R)2SO.i wherein R represents- a 
methyl or ediyl group, as alkylating agent. 
Consequently, the reaction of the present in- 50 
vention can be understood as being alkylation 
or acylati<Hi. 
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The abovementioned compounds used as 
siarting reaction materials in the present in- 
vention can be obtained in good yield by 
reacting N-phenylantiiranilic acid or N-sub- 
5 stituted phenylantiliraniLic acid with urea. 

The quinazolinedione derivatives used as 
the aforesaid starting reaction materials in- 
clude 1 - phenyl - 2,4(1H;, 3H) - quinnzoline- 
dione or 1 - substituted phenyl - 2,4(111, 3K) - 

10 quiiiazolinedionej fcr example, 1 - (3' - tri- 
fiuoromeLhylphenyi - 2,4(1H, 3H) ^ - quin- 
azolinedione, 1 - (3' - chlcropheny]) - 2,4- 
(IH, 3H) - quinaZGline'dione, 1 - (I'^S' - di- 
chlorophenyl) - 2,4(1H, 3H) - quinasolinc- 

15 dione, 1 - (2' - chlorophenyl) - 2/IClH, 3H) - 
quinazolinedione, 1 - (4' - cliiorop'henyl) - 
2,4(1H, 3H) - quinazolinedione, 1 - (3'54' - 
dichlorophenyl) - 2,4(1 H, 3H) - quinazcline- 
dione, 1 - (2^6' - dichlcrcphenvl) - 2,^- 

20 (IH, 3H) - quinazolinedione, 1 - (3' - fmorc- 
plhenyl) - 2,4(1H5 3H) - quinazolinedione, 1 - 
(4' - fluorophenyl) - 2,4(1H, 3H) - quinazo- 
linedione, 1 - (3' - bromophenyl) - 234C1H, 
3H) - quinazolinedione, 1 - (2',3' - dimethyl- 

30 phenyl) - 2,4(1H, 3H) - quinazoHnedione, 1 - 
(3' - methoxyphenyl) - 2,4(1H, 3H) - quin- 
azolinecHone, 1 - (4' - etlioxyphenyl) - 2,4- 
(IH, 3H) - quinazolinedione and 1 - (3' - 
ihethylphenyl) - 234(1H, 3H) - quinazoliae- 

35 dione. 

In the group of compounds used as alkylat- 
ing or ac^'lating agent of the abovementicncd 
starting reaction materials in the present in- 
vention expressed by the general formula Ri X, 

40 R, can for example, ei:i:h;^r be satiira'ted cr un- 
saturated alkyl or all^l radical substituted by 
aryl-, halogen-, h^'droxy-, amino-, alkoxy-, 
alkylthio-, phenoxy-, acyloxy-, acyl-, carb- 
anioyloxy- or carbamoylalkoxy-radical, and. 

45 said compounds include, for example, ethyl 
iodide, n-butyl bromide, iso-amyl Iodide, 
benzyl bromide, l-brcmo-2-chlorceiliane, 2- 
diethylaminoethyl chloride, ethylene bromo- 
hydrfn, chioromethyl ethyl ether, 2-bromo- 

50 ethyl acetate, l-cliloro-2-(N,N~dimetiliylcarb- 
amoyloxy)-etliane, p-chlorobenzoyl chlcrlde, 
acetyl chloride, benzoyl chloride, propionyl 
chloride, dimetliylamiao-propyl chloride, 2- 
bromoetiiyl ethyl ether and 2-brcmoarhyl 

55 benzoate. Further, the other group of com- 
pounds used as alkylating agent same as above 
is expressed by the general formula (R)i:SO.., 
wherein R can be methyl cr ethyl I'adical, di- 
methyl sulfate being more typical. 

60 The reaction in tide present invention is 
preferred to be performed in ihe presence of 



metallic compounds such as a sodium alcohol- 
ate, scdamide and sodium hydride, organic 
base such as pjTidine and trialkylamine, or in- 
organic base such as alkali hydroxide and 65 
alkali carbonate. 

Furdier, since the reaction of the present in- 
vention is usually made in an organic solvent 
such as acetone or dimethyifomiamide, it is 
carried out at a vti'de range of temperamre. 70 
Consequently, the reaction temperature is not 
critical but can be either normal, warm or 
cool. 

The compoimds obtained according to the 
present invention show significant anti-inflam- 75 
matory action and analgesic action as is ap- 
parent from the experimental tests as set forth 
below. 

According to a furdier feature of the pre- 
sent invention, there are provided pharma- 80 
ceutical compositions comprising, as active in- 
gredient, at least one compound of formula I, 
as defined above, in association with at least 
one pharmaceutically acceptable vehicle, 
diluent, excipient, or carrier. 85 

TeGis have been performed on acute 
toxicity, anjri-infiammatoiy effect and analgesic 
effect of the invented oompoimds. 

Testing Method of Acute Toxicity 

Tragacanth emulsion was given intra- 90 
peritcneally to healthy dd mice cf 15 to 2Gg, 
and and its 95% confidence limits were 
calculated by Litchfield-Wilcoxon method 
from the lethal number after 72 hours. 

Testing Aiethod of Anti-inflammatory Effect 95 

The drags subjected to tli's te:: were given 
intragastrically to healthy female Wistar rats 
of 100 to 140 g, the inflammatory substance, 
carrageenin (1%, 0.1 ml), was injeaed sub- 
cutaneously into the soles of the rats' hind legs 100 
after 60 minutes, and the inhibition rates (%) 
against edema were measured by comparing 
the edema consequqntly arisen to the tested 
rats with the controls to which the drugs were 
not given. The amoimt of drugs given was 200 105 
mg/kg and the mean inhibition rates were 
shown of 4 to 5 rats in a group. 

In performing the above test, not only the 
compounds obtained by the present invention 
were employed, but the conventionally known 110 
compounds such as Mefenamic acid and 
Flufensmic acid were also subjected to the 
same test. The comparisons between the 
former and tlie latter were shown in the fol- 
lowing table. 115 
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Compounds 


Acute Toxicity 
nagAg i-P- 95% 

ex. 


inflammatory 
Effect Inhibition 
Rates Against 
Edema Induced by 
Carrageenin 




l-(3 '-trifluorometliylphenyl)- 
quinazolinedione 


360 (340—381) 


+++ 




l-(3 '-trifiuoromethylphenyl)- 
3-ethyl-2,4ClH^ 3H)- 


373 (341)— 408) 


++++ 




l-(3 '-trifluoromethyl)-3- 
(2"-chloroetiiyl)-2,4ClH, 3H)- 

^uiJULa£iUll,JJLCUJ.UU.C 


>800 


-f + + 


Test 

Examples of 
the 

Compounds 
Obtained 


l-(3 '-trifluoromethylphenyl)- 
3-(2"-diethylaminoethyi)- 
Zi/±\^Lriy ^xxj-qvunazouneaione 
hydrochloride 


158 (137—182) 


++++ 


by the 
Present* 
Invention 


1-C3 '-trifluoromethylphenyl)- 
j-^A -nyQro2qreuiyij-Zj4- 
(IH, 3H)-quinazolinedione 


253 (220—291) 


++++ 




i"v^-> ~iriiiuoronicLnyipnenyij-' 
3-C2 ' '-ethoxyethyi>234- 
(IH, 3H)-quinazolinedione 


460 (430—492) 


++ + 4- 




triiiuoroincuiyjpnenyj. )- 
3-(2 ' -acetoxyethyl)-254- 
(IH, 3H)-quinazolinedione 


>400 


+++ 




l-(3 '-chlorophenyl)-3-ethyl- 
^^t^^ixij ->xi^-qiunazouneciione 


>800 


++++ 




1-C3 '"ChloroDhenvn-3-('2 ' 
hydroxyethyl)-2,4(lH, 3H)- 
quinazoh'nedione 


>400 


++++ 




1,3 '-"fiuorophenyl)-3-ethyl-234- 
(IH, 3H)-qmna2olinedione 


>400 


++++ 


Comparison 


Mefenamic acid 


420 (395^58) 


+++ 


Flufenamic acid 


200 (180—222) 


+++ 



In the above table +++ shows that the mean inhibition rate is 30 — 39%, and -I-4-++ shows 
that said rate is more than 40%. ^ i-r -r -r snows 



Testing Method of Analgesic Effect 
Morphinized Haffner Method 

The test was performed by employing 
5 healthy male dd~mice of 15 — 17 g, a single 
group consisted of 10 mice, with regard to in- 
hibition of "withdrawal" against pressing at 
the root of the tail using in combination with 
ihq threshold dose (2.5 mg/kg s.c.) of Mor- 



phine hydrochloride. The -teat drugs had been 10 
given intragastrically 30 minutes before mor- 
phine was given, and EDs^ and 95% con- 
fidence limits were calculated by Litchlield- 
Wilcoxon meithod from its result. 

Acetic Acid Stretching Metliod 15 
This test was performed by employing 
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healthv male dd mice of 15—17 g, a single 
group^consisted of 6 to 8 mice, with regard to 
inhibition of stretching (or squirm) symptoms 
induced by intraperitoneal injection 0.1 ml/ 
10 g of 0.6% acetic acid. The test drugs had 
been given intragastrically 30 minutes before 
acetic acid was given^ and ED^o and 95% con- 
fidence limits were calculated by Litchfield- 
Wilcoxon method from its result. 



In performing the above test, not only the 
compounds obtained by the present invention 
were employed, but the conventionally known 
compounds such as Mefenamic acid, Flufen- 
amic acid and Aminopyrine were also sub- 
jected to the same test. 

The comparison between the former and 
the latter is shown in the following table. 



10 







Testing Method 




Compounds 


Acetic Acid 
Stretching 
method 
EDso-mg/kgRO. 
(CL. 95%) 


Morphiiaized 
HafFner method 
ED5o=nig/kgP.O. 
(CL. 95%) 




l-(3 -trifluoromethylphenyl)- 
3-ethyl-2,4(lH, 3H)- 
quinazolinedione 


100>33%o Peak 


148 (135—163) 




l-(3 '-trifiuoromethylphenyl)- 
3-(2 ' '-hydroxyethyl)-2,4- 
(IH, 3H)-quina2olinedione 


35 (28—43) 


38 (26—54) 




l-(3 '-trifluoromethylphenyl)- 
3-(2''-ethoxyethyl)-2,4(lH, 3H)- 
quinazolinedione 


200>60% Peak 


100>60% Peak 


Test 

Examples 
of the 


l-(3 -trifluoromethylphcnyl)- 
3-(2' '-acetoxyethyl)-2,4- 
(IH, 3H)-quinazoIinedione 


94 (70—126) 


124 (114 — 


Compounds 
Obtained 
by the 


l-(3 '-chlorophenyl)-3-ethyl" 
2,4(1H, 3H)-quinazolinedione 


167 (140—223) 


100>60% Peak 


Present 
Invention 


l-(3 '-chlorophenyl)-3-(2"- 
hydroxyethyl)-2,4(lH3 3H)- 
quinazolinedione 


56 (44—72) 


75>55% Peak 




l-(3 '-chlorophenyl)-3-(2"- 
ethoxyethyl)-2,4(lH, 3H)- 
quinazohnedione 


82 (50—134) 


130>50% Peak 




l-(3 '-chlorophenyl)-3-(2"- 
acetoxyethyl)-234(lH, SBQ- 
quinazoiinedione 


65 (45—94) 


75>60% Peak 




Aminopyrine 


93 (60—143) 


65 (45—94) 


Comparison 


Mefenamic Acid 


134 (100—180) 


140 (11^^172) 



Flufenamic Acid 



170 (121—238) 200>35% Peak 



The following examples are given for illustrating the invention. 
20 Examples of qtdnazolinedione derivatives produced according to the present tnven- 
Hon: — 
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The asterisk IX shown in the above table represents the general formula of the c 
the above-mentioned l-(4'-methoxyphenyl)-2,4(lH53H)-quinazolinedione. 
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tioa from ethanol^ 5 g of colorless prisms of 
1 - (3' - trifliioromethylphenyl) - 3 - ethyl - 
2,,4(lH3Ii) - quinazclinedicne were c brained. 

melting point 156 — 157°C 
5 uitimate 

analysis value CiJiiaFoNoOa 

tiaeorstical values C: 61.07 H: 3.92 N: 8.38 

found values C: 61.07 H: 3.98 N: 8.32 

Example 100 

10 0.6 g metallic sodimn was added to 10 cc 
l-butanoi and sodiimi 1-butoxide was formed. 
To this was added the solution obtained by 
dissolving 6.5 g 1 - (3' - trilluorometliyl- 
phenyl) - 2,4nkl,3U) - quinasch'nedicne in 

15 20 cc dried dimethylfomiamide;, said solution 
mixture was stirred for 1 hour, dien 10.5 g of 
n-butyl bromide v/ere r.dded and the mirccure 
was stirred for 3 hours at roam temperature. 
Water was fuither added^ the cr>^tals pro- 

20 duced vrere liltered and dried, and^ upon re- 
crvstalliza'don from methc!nol;, 6.1 g of color- 
less prisms of 1 - (3' ~ tniiuorcmethylplienyl) - 
3 - (n - butjd) - 2j4(lHj3H) - quinazofine- 
dione v/ere obtained. 

25 melting point 126— 127^C 

ultimate 

analysis value Cr.HjrFsN-.Qo 

theoretical values C: 62.98 PI: 4.73 N:7.73 

found values C : 63.39 H : 5.04 N : 7.95 

SO Example 101 

0.5 g sodaniine was added to the mixture 
of 3.6 g 1 - (3' - tnfiuoromethylphenyi) - 2^4 - 
(IHsSH) - quinazolinedionei and 30 cc dried 
dimethylformamidei and the mixture was 

35 stirred for one hour. Tlien^ 5.9 g of isopent^-i 
iodide v/ere added and the mixture was reacted 
for 3 hours at room temperature. The solvent 
was thm distilled ofx under reduced pressuie, 
to the residue was added water, the crystals 

40 produceid v/ere filtered and dried, and, upon 
recrystallizatlon from methanol, 3.9 g of color- 
less prisms of 1 - (3' - trifiuGromethylphenvi} - 
3 - fisopentyl) - 2,4(1H,3H) ~ quinazoUnedione 
were obtained. 

45 melting point 115 — 115.5^C 
ultimate 

analysis value CooHj^F^NoO:; 

theoretical values C: 63.82 Ii:5.09 N:7.44 

found values C: 63.95 H:5.18 N:7,38 

50 Example 102 

1 g of 50% sodium hydride v/as added to 
the mJxture of 5.4 g 1 - (3' - triauorom-ethyl- 
phenyl) - 2,4(1H,3H) - quinazolinedione and 
40 cc dried dimeth5aformamide, and the mix- 

55 ture was stirred for one hour. Then^ 4 g of 
benzT)-? bromide were added and the mixture 
was reacted for 3 hours at room temperature, 
ihe solvent v/as then distilled off imder re- 
duced pressure, to the residue was added 



v/ater, the crystals produced wera filtered and 60 
dried, and, upon recrystallization from meth- 
anol, 6 g of colorless prisms of 1 - (3^ ~ tri- 
fiuoromethylphenyl) - 3 - benz>"l - 2^4- 
(iH,3H) ~ quinazolinedione were obtained. 



melting point 
ultimate 

analy-is valu- 
theoretical values 
found \^alues 



183— 184-C 
a.H, F X o . 

C: 66.66 H:3.81 N:7.07 
C: 66.67 H:3.90 N:6.79 



melting point 
ultimate 

analysis value 
theoretical values 
found values 



65 



Example 103 70 
1.3 g of 50% sodium hydride was added to 
the mixture of 7 g 1 - (3' - trifluoromethyl- 
phenyl} - 2^';iH3H) - quin-zolmei'^rie r-f 
40 cc dried dimediylformamide, and the mix- 
ture waG stirred for one hour. Then 4.3 g 75 
l-brGmo-2-cIilcr::thane v/erc added and the 
mixmre was reacted for 3 hours at room tem- 
perature. The solvent was tlien distilled off 
under i educed pressure, to the residue was 
added wa.cr, the crystals produced wcie fil- 80 
tered and dried, and. upon reciyzrallization 
from meih^ncl,^ 6.3 g cf cclcrless prisms of 
1 - (3' - triiiuoroniethylphenyl) - 3 - (2" - 
chloroitiiyl) - 2,4(1H, 3H) - quinazolinedione 
were obtained. 85 



136— 137^C 

C,,H,,ClFcN.O. 

C; 55.37 H:3.28 N:7.60 

C: 55.17 H:3.39 N:7.50 90 



Exaimple 104 
1 g of 50% sodium hydride was added to 
the mixture of 5.4 g 1 - (3' - trifluoromethyl- 
phenyl) - 2j4';iH3H) - quinatclined'.'cne and 
40 cc dried dimethylfomiamide, and the mix- 95 
till 3 v/a5 Stirred for cne hcur. Then. 4.5 g di- 
eihylaminoethyl chloride were added and the 
mixt^jre was heated for 3 hours at 40 — 45^C. 
Thei solvent was then distilled under reduced 
pressure, the residue was added with water, 100 
and an oily substance was obtained. Said sub- 
stance was extracted with ether and, after de- 
h.vdration, 23 % ethanol hydrochloric acid was 
added under cooh'ng for acidification. Then^ 
rhe solvent v/as distilled off under reduced 105 
pressure, tlie ictldue vraz recrystaliized from 
ethancl and ethyl acetate, and 6.2 g cf coior- 
les3 prisms of 1 - (3' - trifluoromethylphenyl) - 
3 - (2'-' - diethylammoethyl) - 2,4(1H, 3H) - 
quinazolinedione hydrochloride were obtained. HO 



melting point 
ultimate 

analysis value 
theoretical values 
found values 



229— 230°C 

Q.H.sClFsNsO. 

C: 57.08 H:5.25 N:9.51 

C: 57,05 H:5,47 N:9.43 115 



Example 105 
2.4 g of 50% sodium hy<iride were added to 
the mixture of 9.2 g 1 - (3' - trifluoromethyl- 
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phenyl) - 2,4(1H3 3H) - quinazolinedione and 
80 CG dried dimethylformamidej and the mix- 
ture wai sitirred for one hour. Then, efthylene 
bromohydrin was added and the mixture was 

5 reaaed for 3 hours at room tempeirature. The 
solvent was then distilled off under reduced 
pressure, to the residue was added water, the 
crystals produced were filtered and dried, and, 
upon recrystallization from methyl alcohol, 

10 10 g of colorless prisms of 1 - (3' - trifluoro- 
methylphenyl) - 3 - (2'' - hydroxyethyl) - 
2,4(1H, 3H) - quinazolinedione were 
obtained. 



melting point 
15 ultimate 

analysis value 
theoretical values 
found values 



138— 139°C 

C: 58.29 H:3.74 N:8.00 
C: 58.40 H:3.71 N:8.11 



Example 106 

20 1 g of 50% sodium hydride was added to 
the mixture of 5.4 g 1 - (3' - trifluoromethyl- 
phenyl) - 2,4(1H, 3H) - quinazolinedione and 
40 cc dried dimethylf ormamide, and the mix- 
ture was stirred for one hour. Then 3.4 g of 

25 chloromethyl ethyl ether were added and tche 
mixture was reacted for 3 hours. The solvent 
was then distilled off under reduced pressure, 
the residue was added with water, the crystals 
produced were filtered and dried, and, upon 

30 recrystallizairion from methyl alcohol, 5 g of 
colourless prisms of 1 - (3' - trifluoromethyl- 
phenyl; - 3 - ethoxymediyl - 2,4C1H, 3H) - 
quinazolinedione were obtained. 



melting point 
35 ultimate 

analysis value 
theoretical values 
found valu'qs 



157.5— 1590c 

CnHx,F,N,Oo 

C: 59.34 H:4.15 N:7.69 

C: 59.61 H:4.42 N:7.58 



Example 107 

40 1 g of 50% sodium hydride was added tx) 
die mixtee of 5.4g 1 - (3' - trifluoromethyl- 
phenyl) - 2,4(1H, 3H) ~ quinazolinediione and 
40cc dried dimethylformamidej and fthe mix- 
ture was srtirfed for one "hour. Then, 6.7g of 

45 2-bromoethyl acetate were added and the mix- 
ture was reacted for 3 hours at room tem- 
perature. The solvent was then diistilkd off 
under reduced pressure, the residue was added 
With water, .the crystals produced were filtered 

50 and dried, and, upon recrystallization from 
methyl alcohol, 5.7g -of coMess prisms of 
1 - (3' - trifluoromisthvlphenyl) - 3 - (2''- 
acetoxyethyl) ^ 2,4(1H, 3H) - quinazolinedione 
were obtained. 



55 melting point 
ultimate 

analysis value 
dieoaretical values 
found values 



111.5— 112°C 

C: 58.16 H:3.85 N:7.14 
C: 58.28 H:3.64 N:7.15 



Example 108 60 
0.5g of 50% sodium hydrate was added to 
the mixture of 2.7g 1 - (3' - trifluoromethyl- 
phenyl) - 2,4C1H, 3H) - quinazoilinedione and 
20ac dried dime&ylformamide, and the mix- 
ture was stirred for one hour. Then, a solu- 65 
tion obitained by dissolving 3.4g 1 - (3' - tri- 
fluoromethylphenyl) - 3 ~ monochlorometh- 
oxymethyl - 2,4(1R3H) - quinaz(^Hnedione in 
20cc idried dimethylformamide was added and 
the mjixiture was reacted for 4 hours, ait room 70 
temperaiture. The solvent was then -distilled off 
under reduced pressure, to the residue was 
added water, the crystals produced were fil- 
tered and dried, and, upon recrj^ailization 
from methyl alcoholi and ethyl aoetate, 58g of 75 
colodess prisms oif bis - [3 - Q - 3' - mfluoro- 
methylphenyl) - 2,4(1H, 3H) - quinazoline- 
dione] -methyl eitiher v/ere obtained. 



meltmg point 
litimate 

analysis value 
theoaretical values 
found values 



114-^114.50^: 

C: 58.72 H:3.08 N:8.55 
0:58.90 H:2,86 N:8.57 



80 



Example 109 
Ig of 50% sodium hydride was added to tlie 85 
mixture of 5. 4g 1 - (3' - trifluo^'ometliyl-' 
phenyl) - 2,4(1H, 3H) - quin^azo.IinecHone and 
40cc dried dimethylformamide, and the mix- 
ture was sidrred for one hour. Then, 4.3g of 
1 - chl'oro - 2 - (N, N - dimiethylcarbamoyl- 90 
oxy)-ethane v;ere added and the mixture was 
reacted for 4 hours at room i^mperaituie. The 
'soilvent was then distilled off under reduced 
pressure, to the residue was added water and 
the residue was 'held under cociling. The 95 
crystals produced were reaystalhzed from 
methyl alcohol, and 5.2g of colorless prism® 
of 1 - (3' - trifluorcm^diylphenyl) - 3 - (2''- 
N, N - dimeithylcarbamoyloxyethyl) - 2,4(1H, 
3H)-quina2!olinedio!ne were obtained. 100 

mekmg point 157~158^C 

uldmate 

analysis value C^oHisF^NsO^ 

theoretical values C: 57.01 FI:4.31 N:9.97 

found values C: 57.23 H:4.20 N: 10.0 105 



Example 110 
Ig of sodium hydride was; added to the 
mixture of 5.4g 1 - (3' - trifluoitomethyl- 
phenyl) - 2,4(1H, 3H) - quinazolinedione and 
40cc idried dimethyiformamide, and the mix- 110 
ture was 'sdrred fooc one hour. Thm> 4g of 
p-cMbrobenzoyl chlcH^ide wexe added and the 
mixfture was reacted for 3 hours at lioom tern- 
peratuie. The solvent was then distillled off 
under reduced pressuife^ to the residue was 115 
added water^ the crystals produced were fil- 
tiered and dried, and, upon recrystaillization 
from ethanol, 5.7g of colodess prisms of l-(3'- 
trifluoranethylphenyl) - 3 - (4" ~ chloro- 
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benzoyl) - 234(1H3 3H) 
were obtained. 



quiriazoUnedione 



melting paint 
ultimate 
5 analyst value 
theoretical values 
found values 



196—197=^0 

Co.Hi,CiFoN.03 

C: 61.33 H:3.28 N:6.50 

C: 61.45 K:3.32 N:6.33 



Example 111 
Q,7g ol sodiiun hyddd^ wa& added to the 

10 mixture of 3.1g 1 - (3' - trifiuoromediyl- 
phenyl) - 2,4(1H,3H) - quinazolinedione and 
40cc dried dimethylformamide, and the mix- 
ture was stirred for one hour. Then, 2g of 
acetyl chloride were added dropwise and the 

15 mixture was reacted for 3 iiours at room tem- 
perature. The solvent v^as then ^Hsiilled off- 
mider reduced pressure, to the residue was 
added water, die cr>'^stals produced were fil- 
tered and dried, and, upon recrj'stallization 

20 from methanol, 2.5g of colorless prisms of 
1 - (3' - trifiuoromethylphenyl) - 3 - acetyl- 
2,4(1H,3H) - quinazolinedione were obtained. 



needles of 1 - (3' - trifluoromethylphenyl)- 60 
3 - propionyl - 234(1H,3H) - quinazolinedicmc 

were obtained. 

meldng point 177.5— 178.5^C 

ultimate 

analysis value CisHi^FgiSr^O^ 65 
liieoretical values C: 56.02 H: 3.96 N: 10.32- 
found values C: 56.21 H: 3.83 N: 10.24 

Example 114 
The mixture of 5g 1 - (3' - chlorophenyl)- 
254(1H, 3H) - quinazoiinedione, 1.3g dimethyl 70 
sulfate and 50cc acetone was heated for 2 
hours at 50 — 70^C on a water bath, then the 
solvent was distilled off, the residue was 
poured into 20% sodium hydroxide solution 
under cooling for neutralization, the crystals 75 
produced were filtered, washed with water and 
dried, and, upon lecrystallization from di- 
methylformamide, 4.2g of colorless prisms of 
1 - (3' - chlorophenyl) - 3 - methyl - 2,4- 
riH, 3H) - quinazolinedione were obtained. oO 



melting point 
ultimate 
25 analysis value 
theoretical values 
found values 



165—166^0 

Q,HxaF,N.O, 

C: 58.62 H:3.18 N:8.05 

C: 58,87 H:3.26 N:7.91 



Example 112 
The mixed solution consisting of 2g 1~(3'- 

30 trifluoromedaylphenyl) - 2,4(1II,3H) - quin- 
azoh'nedione, 30cc dried dimethylfonnamide 
and 1.6g dried pjTridine was heated to 80^C. 
Then, 4.2g of benzoyl chloride were added 
dropwlse and the mixture was reacted for 3 

35 hours at SO— 90^C. It was then filtered, the 
filtrate was distilled under reduced pressure, 
to the residue v/as added water, tiie crx'stals 
produced were filtered, and, upon reciystal- 
lization from methanol, 1.8g of colorless 

40 prisms of 1 - (3' - trlfluoromediylphenyl)- 
3 - benzoyl - 2,4(1H,3H) - quinazolinedione 
were obtained. 

melting point 166 — 167^C 
ultimate 

45 analysis value CosHjaF-NsOs 

theoretical values C: 64.39 H: 3.19 N: 6.83 
found vaihies C: 64.24 H: 3,30 N: 6.87 

Example 113 
A mixed solution coasiLt'ns of 3g l-r3'- 

50 trlfiuorometiiylphenyl) - 2,4C1H,3H) - quin- 
azolinedione, 30cc dimethylformamide and 4g 
triethylamine was heated to 80^C. Then, 2.8g 
of propionyl chloride were added dropwise and 
the mixture was reacted for 3 hours at 

55 80 — 90^C. It was then filtered^ the filtrate was 
dried by evaporation under reduced pressure, 
to the residue v/as added water, the cr>'Stals 
produced were filtered, and, upon recr>^stal- 
lization from methanol, 2.Sg of colorless 



melting point 
ultimate 

analysis value 
theoretical values 
found values 



223—226*^0 

Ci.HiiClNsOs 

C: 62.84 H:3.87 N:9.77 

C: 62.75 H:3.84 N:9.79 85 



Example 115 
Ig of 50% sodium hydride was added to 
the mixture of 4.1g 1 - (3' - chlorophenyl)- 
2,4C1H, 3H) - quinazolindone and 40cc dried 
diniethvlfonnamide, and the mixture was 90 
Stirred ^for one hour. Then, 33g of glycerol- 
cT-nionochlGiahydrln v/ere added and the mix- 
ture was reacted for 1.5 hours at room tem- 
perature. The solvent was distilled off under 
reduced pressure, the residue was added with 95 
water, the crystals produced were filtered, and, 
upon recrvstallizanon from methyl alcohol, 
4.2g of colorless needles of 1 - (3' - chloro- 
phenyl) - 3 - (2", 3" - dihydroxypropyl)- 
2,4(1H, 3H) - quinazolinedione were obtained. 100 

melting point 163— 164°C 
ultimate 

analysis value C17H1.5OIN2O4 

tiiecretical values C : 58.88 H : 4.36 N : 8.08 

found values C: 59.08 H:4.37 N:8.07 105 

Example 116 
0.5g of 50% sodium hydride was added to 
the mixture of 1.5g 1 - (2', 3' - dichloro- 
phenyl) - 2,4(lHpH) - qumazolinedione and 
30cc dried dimethylformamide, and the mix- 110 
ture v/as stirred for one hom\ Then, 5g of 
2-l3romoe.thyI acetate were addoJ and the mix- 
ture was reacted for 3 hours at room tempera- 
ture. The solvent was then cKstilled off under 
reduced pressure, to the residue was added 115 
water, the ctystals produced were then re- 
cr3^5tallized from eth'5ncl, and 1.7g of dalorless 
needles of 1 - (2% 3' - dichlorophenyl) - 3- 
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(2" - acetoxyethyi) - 2,4(1H33H) - quinazo- 
Unedkaie were otoincd. 

melting poinit 183.5 — 184,5°C 

ultimate 

5 analysis value Ci8Hi4Cl2Noa4 

theofeticai values C: 54.98 H:3.59 N:7.13 

foimd values C : 55,00 H : 3.53 N : 7.14 

Example 117 
0.6g metallic sodiimi was added to lOcc 

10 ethyl ailcdhol, and sodium ethioxide was 
formed. Then, a solution obtained hy dis- 
solving 5.8g of 1 - (2' - chlorophenyi) - 2^4- 
riH^H) - quinazoimedione in 20ml dried 
dimethylibrmamiid^ was added. Furdier, 6.6g 

15 of ethyl iddide were added and reaction was 
allowed to take pkce for 3 hours at room 
(temperaiture. Then, waiter was added, the 
crystals produced ivene filtered and daied, and, 
upon recrystaliization from methyl alcohol, 

20 5.4g of colorless prisms of 1 - (2' - chloro- 
phenyl) - 3 - ethyl - 2,4(1H, 3H) - qmnBTXi- 
linedione were obtained. 

meMng podnt 145 — 146°C 
ultimate 

25 analysis value CiGHasQNaOs 

theoretical values C: 63.90 H:4.36 N:9.31 

found values C : 63.96 H: 4.27 N: 9.42 

Example 118 
0.7g of 50% sodium hydride was added to 

30 the mixture of 2.7g 1 _ (4' - chlorophenyl)- 
2,4(1H, 3H) - quinazolinedione and 30cc dried 
dimetihylformamide, and the mixiture was 
stirred for one houar. Then^, 3.6g of 3-di- 
methyiamino - propyl chloride were added and 

35 the mixture was reacted for 3 hoiurs at room 
temperature. The solvent was distlEed under 
reduced pressure, to the residue was added 
water, the crystals produced were filitered^ and, 
upon recrystaUization from methyl alcohol, 

40 2.9g of colorless needles of 1 - (4' - chloro- 
phenyl) - 3 - (3" - dimethylaminopropyl)- 
2:,4(1H, 3H) - quinazolinedione were obtained. 

melting point 164.5 — 165.5^^0 
ultimate 

45 analysis value CioHo^aNsOs 

theoaretical values C : 63 .77 H : 5 .63 N : 1 1.74 

found' values C: 63.62 H: 5.65 N: 11.50 

Example 119 
l.lg sodamide were added to the mixture of 

50 4.5g 1 - (3', 4' - dichlorophenyl) - 2,4(1H, 
3H) - quinazoMnedione and 40 nd dimetihyl- 
fbcmamide, and the mixiture was stirred for 
one tour. Then 7.3g of ethyl hromoacetate 
were added and the mixture was reacted for 

55 one hour. The solvent was then distHled off 
unde* reduced pressure, to the residue was 
added! water, the crystals produced were fil- 
tered, and, upon recrystaUization from the 
mixed solvent consisting of dimethylfooi- 



amide and ethanol, 4.6g of colorless prisms 60 
of ethyl 1 " (S% 4' - dichlorophenyl) - 2,4- 
(1H,3H) - quinazoilincdione 3-acetate were 
obtained. 

melting point 157.5— 158.5°C. 

ultimate 65 

analysis value CigHi^ClsNaO^ 
theoretical values; C: 54.98 H:3.59 N:7.12 
found values C: 54.93 H:3.53 N:7.06 

Example 120 
0.6g of 50% sodium hyrMde was added to 70 
the mixture of 1.7g 1 - (2', 6' - dichloro- 
phenyl)) - 2,4(1H,3H) - quinazolinedione and 
30oc dried ^dimethyifoimiamide, and the mix- 
ture was reacted for one hotir at room tem- 
pera. Then, 5g of ethyl iodide were added, 75 
and the miseture was ftacther reacted for two 
hours -at room ttemparature. Then, the solvent 
w^ distilled off under reduced pressure, to the 
residue was added water^ the crystals pro- 
duced were filtered, and^, upon recrystaUization 80 
from methanol, 1.5 g of colorless prisms of 
1 - (2', 6' - dichlorophenyl) - 3 - ethyl - 2^4- 
(1H,3H) - quinazolinedione were obtained. 

melting point 174.5 — 175.5°C 

ultimate 85 

analysis value C10H10CI2N2O2 

theoretical values C: 57.33 H:3.61 N:8.36 

found values C: 57.43 H: 3.49 N: 8.43 

Example 121 
0.8g of 50% sodium hydride was added to 90 
the mixtuire of 3g 1 - (3' - fluorophenyl)- 
2,4(1H,3H) - quinazolinediciie and 30cc dried 
dimethylformamide, and the mixture was 
stirred for one hour. Then, 3.7g of ethylene 
bromohydrin were added and the mixture was 95 
reacted for 3 hours at room temperature. The 
solvent was then distilled off xmder reduced 
pressure, to the residue was added water, the 
crystals produced were then recry&tallized 
from the mixed solvent consisting of meth- 100 
anol, and water, and 2.9g of colorless prisms 
of 1 - (3' - fiuorophenyl) - 3 - (2" - hydroxy- 
ethyl) - 2,4(1H,3H) - quinazolmecKone were 
obtained. 

melting point 136.5 — 137.5 °C 105 

uMniiaite 

analysts value CicHisF N^Og 
theoretical values C : 63.99 H : 4.46 N : 933 
found valu^ C: 64.15 H : 4.07 N : 9.37 

Example 122 no 
The mixture of 1.8g 1 - (4' - fiuorophenyl)- 
2,4(1H,3H) - quinazolinedione, 3g diethyl 
sulfate and 50cc acetone ^vas heated for 2 
hoursi at 50— 70^C on a waterbath. The sol- 
vent was then distilled off, the residiue was 115 
pour^ into* 20% sodium hydroxide solution 
under cooling for neutralization, the crystals 
produced were filtered and washed with water. 
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and, upon recrysrallisation from the mixed 
solvent consisting of methanol and dunethyl- 
formamide, i.6g of colorless prisms of l-(4'- 
llucrophenyl) - 3 - ethyi - 254(1H,3H) - quin- 
5 azolidione were obtained. 

melting point 213 — ZIS'^C 
ultimate 

analysis value Ci^HisFNaOa 

theoretical values C: 67.60 H: 4.61 N: 9.85 

10 found values C: 67.51 H : 4.38 N : 9.91 

Example 123 
0.7g of 50% sodium hydride was added to 
the mixture of l.Sg 1 - (4' - fiuorophenyl)- 
234(1H33H) - quiiiazolinedione and 30cc diied 

15 diinethylformainide^ and the mismre was 
stirred for one hour. Then^ 3.2g of 2-bromo- 
ethyl etiiyl ether were added and the mixture 
was reacted for 3 hours at rocm temperatm-e. 
The solvent was then distilled oif under re- 

20 duced pressure, to the residue was added 
water, the crystals produced v/ere filter ed^ and, 
upon recry&tallizadon from the mixed solvent 
consistmg cf methanol and v/ater, 1.8g of 
colorless needles of 1 - (4' - liuor^jphenyl) - 3- 

25 (2" - etliosyethyl) - 2,4C1H,3H) - quinazaline- 
dione were obtained. 

melting pomt 112 — 113°C 
ultimate 

analysis value CisHiyFN-O?. 

30 theoretical values C: 65.85 H:5.22 N:8.53 

found values C : 65.79 H : 5.34 N : 8.64 

Example 124 
0.4g of 50% sodium hydride was added to 
±e mixture of 2g 1 - (3' - bromophenyi)- 

35 2,4(1H,3H) - quinazolinedione and 30cc dried 
dimediylformamide, and the mi^cture was 
sthxed for one hour. Then^ 5g of 2-bromo- 
ethyl acetate were added and the mijcture was 
reacted for 3 hours at rccni temperature. The 

40 solvent was then distilled oflF under reduced 
pressure, to die residue was added waiter, the 
crj'Stals produced were filtered, and, upon re- 
crystallization from medianol, l.Sg of color- 
less prisms of 1 - (3' - bromophenyl) - 3- 

45 (2'' - acetoxyethyl) - 2,4(lH,3lf) - qmnazo- 
luiedione v/ete obtained. 

melting point 145 — 146°C 

ultimate 

analysis value CisHisBr Ni;0.i 

50 theoretical values C: 53.51 H:3.75 H:6.95 

found values C: 53.46 H: 3.71 N: 6.80 

Example 125 
0.6g metallic sodium was added to 10ml 
ethanol and sodium ethoxide was formed. 
55 Then, a solution obtained by dissolving 5.3g 
1 - (2%3' - dimethylphenyl) - 2,4(1H,3H) 
quinazoiinedione in 20cc dried dimethylfcrm- 
amide was added. Further, 4.6g of ethyl iodide 
were added, and the mixture was reacted for 



3 hours at room temperature. Then, water was 60 
added, the crystals produced were filtered, 
and, upon recrystallization from methanol, 
4.7g of colorless needles of 1 - (2',3' - di- 
methylphenyl) - 3 - ethyl - 2,4(1H,3H) - quin- 
azoliiKdione were obtained, 65 

melting point 202— 205^C 
utdmate 

analysis value CisHi^N-Oo 

dieoretical values C: 73.45 H : 6.16 N: 9.52 

found values C : 72.80 H : 5.93 N : 9.64 70 

Example 126 
0.5g of 50% sodium hydride was added to 
die mixture of 1.5g 1 - (3' - methoxyphenyl)- 
2,4(1H,3H) - quinazolinedione and 30cx diied 
dimethylformamide, and the mixture was 75 
stirred for one hour. Then, 5g of 2-bromo- 
ethylacetate were added and tiie mixture was 
reacted for 3 hours at room temperature. The 
solvent was distilled off under reduced pa?es- 
sure, to the residue was added water, the 80 
crystals produced were filtered, and, upon re- 
cr>^stallization from methanol, l.Sg of color- 
less prisms of 1 - (3' - methoxyphenyi) - 3- 
(2'' - acetoxyethyl) - 2,4C1H,3H) - quinazo- 
linedione were obtained. 85 

melting point 130 — 131^C 
ultimate 

analysis value C19H18N2O5 

theoretical values C : 64.40 H : 5. 12 N : 7.91 

found values C : 64.52 H : 4.96 N : 7.85 90 

Example 127 
0.2g of sodamide was added to the mixture 
of Ig 1 - (4' - ethoxyphenyl) - 2,4(1H,3H)- 
quinazolinedione and 20cc dried dimeithyi- 
formamide, and the mixture was stirred for 95 
one hour. Then, 1.9g of 1 - bromo - 2 - chloro- 
ethane were added and the mixture was 
reacted for 3 hours at room tem-perature. The 
solvent was then distilled off under reduced 
pressure, to the residue was added water, the 100 
crystals produced were filtered, and, upon re- 
crystallization from methanol, l.Og of coIot- 
less needles of 1 - (4' - ethoxyphenyl) - 3- 
(2" - chIoK)etfayl) - 2,4(1H,3H) - quinazo- 
linedione was obtained. 105 

melting point 144 — 146°C 
ulthnate 

analysis value CigHiyCINsOo 

theoretical values C : 62.70 H : 4.97 N : 8. 12 

found valines C: 62.66 H: 4.96 N: 8.25 IIU 

Example 128 
0.6g of 50% sodium hydride was added 
to the mixture of 2.4g 1 - phenyl - 2,4- 
(1H,3H) - quinazolinedione and 30oc dried 
dimethylformamide, and the mixttire was 115 
stirred for one hour. Then, 6.8g of 2-bromo- 
ethyl benzoate were added and the mixture 
was reacted for 3 houis at room temperature. 
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The soivent was then disitilled off under re- 
duced pressure, to the residue was added 
water, the crystals prcduced were then re- 
crystallized from the mixed solvent consisting 
5 of dimethylfomiamide and methanol, and 3.9g 
of 1 - phenyl - 3 - (2'' - benzoyloxyetlhyl)- 
254(1H,3H) - quinazolinedione were obtained. 

meking point 150.5 — 151^C. 
ultimate 

10 analysis value Co-sHisNaO . 

theoretical values: C:71.49 H:4.70 N:7.25 

found values C : 71.41 H : 4.79 N : 7.35 

Example 129 
2.8g of propionyl chloride were added drop- 

15 wise toi the mixed solution consisting of 5.6g 
1 - phenyl - 2,4(1H,3H) - quinazoliinecHone, 
30cc dried dimeihylfonnaniide and 4g tri- 
ethylamine, and the mixture was leacted for 
3 hotars ait 80— 90°C. The solvent was ithen 

20 disdlled off under reduced pressure, to the 
residue was added water, the aysitals pro- 
duced were filtered, and, upon recrystallization 
from methanol, 2.3g of colorless needles of 
1 - phenyl - 3 - propionyl - 2,4(1H,3H)- 

25 quinazolinedione v»'ere obtained 

melting point 154 — 155 °C 
ultimate 

analysis value CizHj^NoOi 

theoretical values C: 69.37 H:4.79 N:9.52 

30 found values C: 69.21 H:4.87 N:9.31 

Example 130 
0.7g iof 50% sodium hydride was added to 
the mi?2ture of 1.9g 1 - (3' - methylphenyl)- 
2^4(111,311) - quinazolinedione and 30cc dried 

35 dimeftlhylformamide, and -the mixiture was 
stirred for one hour. Then, 3g of eithylene 
bromohydrin were added and the mixture was 
reacted for 3 hours a:t room temperature. The 
solvent was 'then distilled off under reduced 

40 pressure, to the residue was added v/ater, the 
crystals produced were filtered, and, upon re- 
crysitallizadon from the mbs&d solvent consist- 
ing of meithanioil and water, 1.9g of colorless 
prisms of 1 - (3' - methylphenyl) - 3 - (2"- 

45 hydroxyethyl) - 2,4(1H,3H) - quina20*linedione 
were obtained. 

melting pomt 152 — 154°C 
ultimate 

analysis value CirHu.NoOa 
50 theoretical values C: 68.91 H : 5.44 N: 9.45 
found values C : 68.74 H : 5.24 N : 9.45 



WHAT WE CLAIM IS : — 
1. Compounds of foxmida: 




wherein Ri represents an alkyl, a sobstitutjed 55 
alkyl or an acyl radical; and R3 each 
represent a hydrogen atom, a CFg group, a CI, 
Br, or F atom, or a meiihyl, meitiiosy or 
ethoxy radical. 

2. Compounds of fcimula I, defined in 60 
Claim 1 wherein Ro represents a trifluoro- 
meiihyl group and R- repi^ents a hydrogen 
atom. 

3. Compotmds of formula I, as defined in 
Claim 1 v/herein R. represents a chlorine 65 
atom and R3 represents a hydrogen atom. 

4. Compounds of formula I, as defined in 
Claim 1, wherein Ro and Rs each repfresent a 
chlorine atom. 

5. Compounds of formula I, as defined in 70 
Claim 1, wherein Ro represents a fluorine atom 
and Ro represents a hydrogen atom. 

6. Compounds of formula I, as defined in 
Claim 1, wherein Ro represents a bromine 
atom and F^^ represents a hydrogen atom. 75 

7. Compounds of foirmula I, as defined in 
Ola^mi 1, wherein Ro and R3 each represent 
a mediyl group. 

8. Compounds of formula I, as defined in 
Clahn 1, wherein R2 represeruts a methoxy 80 
group and R3 represents a hydrogen atom. 

9. Compounds of formula I, as defined in 
Claim 1, Wherein Ro represents an ethoxy 
group and Ro represents a hydrogen atom. 

10. Compounds of formula I, as defined in 85 
Qaim 1^ wherein R2 and R3 each represent a 
hydrogen aitom. 

11. Compounds of fonnuk I, as defined m 
Qaim 1, wherein R2 represents a methyl 
group ^d R3. represents a hydrogen atom. 90 

12. A process for preparing compounds of 
formula I, as defined in CMm. 1, which com- 
prises reacting a compound of formula: 
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wherein R2 and R3 are as defined in Claim 
1, with an alkykting or ac}4adng agent con- 
taining the group Ri, as defined in Claim 1. 
5 13. A process as claimed in Claim 12^ 
wherein said dlsylating or acylating agent is 
a compound having tlie general formula RiX 
in which X represents a halogen atom. 

14. A process as claimed in Claim 123 
-10 wherein said alkylating agent is a compound 

of formula (R)2S0.t in which R represents a 
mediyl or e^yl group. 

15. A process as claimed in any of Claims 
12 to 14, wherein the reaction is effected in 

15 the presence of a sodiiun alcoholate^ sodamide, 
sodium hydride; an organic base or an inor- 
ganic base. 

16. A proems as claimed in Qaam 15, 
wherein the organic base comprises pyridine 

20 or a triailicylamine. 

17. A process as claimed in Claim 15, 



wherein the inorganic base comprises at leasit 
one MkaE metal hydroxide or alkali metal 
carbonate. 

18. A process as claimed in any of Claims 25 
12 to 17, wherein the reaction is effected in 

an organic solvent. 

19. A process as claimed in Claim 18, 
wherein said organic solvent comprises acetone 

or dimetihtylformamide. ^ 30 

20. Phimaceutical compositions compris- 
ing, as active ingredient, at least one com- 
pound of formula I, as defined in Qaim 1, 
in association with at least one pfharmaceutic- 
ally acceptable vehicle^ diluent, exdpient, or 35 
carrier. 

21. Compounds of formula I^, as defined in 
Claim Ij whenever prepared bj- a process as 
claimed in any of Claims 12 to 19. 

22. A process for producing quinazoline- 40 
dione derivatives substantially as herein 
described witli reference to any one of the 
Examples given. 

23. Compounds of formula I;, as defined in 
Claim 1> substantially as herein described with 45 
reference to any of Examples 1 to 97. 

24. Pharmaceuticai compositions as 
claimed in Claim 20, substantially as herein 
described. 

CLEVELAND & JOHNSON, 
Chartered Patent Agents, 
Agents for the Applicants, 
Chancery House, Chancery Lane, 
London WC2A IQU. 



Printed for Her Aiajesty's Stationery OfSce by the Courier Press, Leamington Spa, 1973. 
Published by the Patent Ofiice, 25 Southampton Buildings^ London, WC2A lAY, from 

which copies may be obtained. 



